We have devised a funnel-shaped transparent cap for the endoscopic diagnosis and treatment of stenosis in the digestive tract. This funnel-shaped cap is made of highly transparent methacrylic resin. A 73-year-old woman with reflux esophagitis (categorized as grade D by the Los Angeles Classification) visited our hospital with the chief complaint of dysphagia. She was examined using an endoscope equipped with a transparent vinyl chloride hood at its tip. Many pieces of food were found to be trapped in the esophagus.
INTRODUCTION
We have developed a prototype funnel-shaped transparent cap for the endoscopic diagnosis and treatment of malignant or benign stenosis in the digestive tract. We used an endoscope equipped with this cap at its tip to examine a patient with severe esophageal stenosis secondary to reflux esophagitis. The mucosa within the stenotic segment, which could not be observed using any conventional device, was clearly visualized, permitting the stenosis to be relieved. [2] . This patient had been diagnosed as having esophageal stenosis 8 months previously and underwent balloon dilatation. She visited our hospital on February 3, 1998 , with a chief complaint of dysphagia since the morning of that day. She had eaten a breakfast consisting of sliced raw fish and thin pieces of boiled fish paste and afterwards was unable to drink water.
She was examined using an electronic endoscope equipped with a transparent vinyl chloride hood [3] at its tip. Many pieces of food trapped in the esophagus were seen, and they were removed using tripod forceps or aspirated into the hood. Active grade-D reflux esophagitis with a white coating was observed on the oral side of the stenotic segment. The internal diameter of the stenotic segment was as small as or 2 mm, and it was difficult to advance the endoscope past the stenosis (Fig. 3) . FIGURE 3 An endoscopic picture of the oral side of the stenotic segment using a transparent hood.
The endoscope was withdrawn, and the hood was replaced with the funnel-shaped transparent cap. The endoscope fitted with the funnel-shaped transparent cap passed smoothly through the pharyngoesophageal junction with clear visualization and reached the oral end of the stenotic segment. Then, the endoscope was further advanced against resistance with great care. The mucosa of the stenotic segment was stretched and unfolded over the entire surface of the cap. As the endoscope was carefully advanced, the resistance abruptly dropped and the fornix became visible. The endoscope was pulled back past the stenotic segment and carefully advanced again. The degree 134 O. KATAYAMA et al.
FIGURE 4 An endoscopic picture of mucosal bleeding and tears within the stenotic segment using the funnel-shaped transparent cap.
of mucosal bleeding and the sizes and shapes of tears within the stenotic segment were observed, and the absence of perforation was confirmed (Fig. 4) . The patient has no complaints of dysphagia at the present time, 3 months after the endoscopic procedure.
DISCUSSION
Bougie's method [4] , balloon dilatation [5] , and stent therapy [6] have been used to relieve esophageal stenosis. However, none of these conventional methods permit visualization of the mucosal surface within the stenotic segment using an endoscope, and these methods often require the use of fluoroscopy. The highly transparent methacrylic cap that we have devised has the advantage of permitting endoscopic visualization of the mucosa within the stenotic segment, as wall as in other areas. In addition, since there is a small hole in the tip of the cap, the lens at the tip of the endoscope can be cleaned using the air/water channels of the endoscope.
Endoscopes fitted with a hood at the tip have been used to examine the pharyngoesophageal junction, to remove esophageal foreign bodies, to perform endoscopic hemostasis, and so on [3] . We have also used an endoscope equipped with an oblique transparent hood to perform endoscopic mucosal resection (EMR) in patients with early gastric cancer [7, 8] and rectal tumors [9] . This hood was designed based on the concepts of Makuuchi [10] , who developed a transparent over-tube with an oblique tip for the EMR of superficial esophageal cancer. The hood has also been found to be useful for the removal of esophageal foreign bodies, but not in patients with severe stenosis in the digestive tract. Since the prototype transparent cap fabricated in the present study has a funnel-shaped tip, rather than a hood, an endoscope fitted with this cap at its tip can be advanced through the stenotic segment like a snow-plow or an ice-breaker as it gently tears the mucosa. Moreover, stenosis in the digestive tract can be safely examined and treated using an endoscope, assuming that the operator exercises sufficient care, because the THE FUNNEL-SHAPED TRANSPARENT CAP TECHNIQUE 135 mucosal tears that are formed can be examined endoscopically.
